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The mode of radiloactive decay is expressed quantitatively
ag follows:

if N is the number of atoms of a given radio-
ceotive element, the decay rate will be:

- 4t . A |
dt -
vhere is the decay constant and indicates the f
fraction of atoms that are transiormed in unit | o
time. 1
Integrating: p
N |
1ow<—3 = - At g
;uo
"1

or:
- A t 3
Nt No e ;

which is the law of transformation.

The time in which a certain number of radioactive nuclides
of a given elenent are halved by nuclear transformation 1is
ealled the half-life ol the element.

2. GEOCHRONOLOGI

I% has been proved that the decay rate of radioactive nu=-
clides with short half lives is not influenced by any phy-
sical condition like pressure, temperature, nugnetic field
etc. It has bec: postulated that this ‘can be applied tc the
decay of radioactive nuclides with long ralf lives and that
therefore the decay rate of these nuclides has not changed
ir spite of varied pliysieal conditions during geological
time.

The time since a rock or a mineral phase has remained
a closed chemical system can be estimated by using the rate
of decay of a long lived radiosctive nuclide from the present-

sy measurcment of the abundances of the parent and daughter




nuclides.

This technique hauc been called geochronology (from the &
Greek words: ym - the earth, QOVog- time,yomar - to lmow),
a term “irst used by Wiliiams (1393) for his calculations 4
of geological ages from thicknesses of sediments. _i

A few years before the second world war the introduction .
of mass spectrometry and the work of Nier and his associates
gave tremendous impetus to geochronology and isotope 2e01OLY « i
Since then many methods of absolute deting have been devised
and ages have been calculated using decay schemes of a num-

ber of radioactive nuclides. The most comronly used decay '
YO & ~IG ) o) 0Of | :

’
0 A( .
"L Ar"™, These elements are present in

ac?emes are:
jpe7 - sr°7

L

and K
most of the crystalline rocks of the earth's crust and their
lonz half lives are known with sufficient accuracy.

L brief descriptiorn of the U, -Th, - Pb sethod

70

™he muclides U232, u23° ana ™22 gecay respectively to
szos, Pb207 and anoe by a omplex series of nuclear irans-
formations bui, because the half lives of the parent iso-
topes are so long compared with thooe of the other memberrc,
the transformations U - Pb anéd Th - Pb can be considered as
simple ones and the time calculated using only one value of
the half life.

Disregarding the verious intermediate stages, the trans-
formations of U and Th to Pb can be represented as follows:

0238 e PO%0C 4 BHE* 4+ o (1)
0235 oace P27 & THO® + 4 (2)
The32 oo P00 |, GHet + 4 (3)

if M A& A" are the decay constants of the transformations
(1), (2) and (3) respectively, from the law of transforma-

tien we have:

n(euP6y = n(u238y  (e¥ 1) (1)
n(Pr20%) = m(m23%) (o™ 1) (112)







L

nE S A

B R

+

A

m.)

i

~

5

Y Y

Pl

.,...
s
>

o
<

A ————

o

=

i Sromind
v

w

1€

R

4
Vb

:
v
« v

-

| :
: :
~ : !
! :
: : ! i
By Sl w B = | ‘
! “ : —t
: _ el { ] =
e % W "1‘* - M w
! _ : X
—— : . r 23 : m ) 3=
\ O m ! :
: C D : el B
p : i
: ! ! [ .o
e ] ;
: i : H
- O u w ' B | \n\
f R | ! e
% ,..L ” ™
ol )
_ _
e
C— -

























